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rely  on  counts  of  scats  as  .ell  as  lizards;   11)  counts  should  be  made  between 
mid-April  and  the  end  of  May;    111)  assessments  of  lease  areas  based  on 
inspection  of  a  single  section  are  less   reliable  than  those  involving   5  or 

more  sections. 

The  present  distribution  of  ?_.  mca  11 H,  ranges   from  the  Coachella  Valley. 
in  Rivers.de  County,   south  along  both  sides  of  the  Salton  Sea   into  Imperial 
County.     The  range  extends  westward  into  the  Borrego  Valley  between  the  Santa 
Rosa  and  Vallecito  Mountains.     The  large  agricultural  and  urban  area  in  the 
Imperial   Valley  separates   populations  of  ?.  ^canii   in  western  Imperial 
County  from  those  east  of  the  East  Highline  Canal.     The  most  favorable 
habitats  are  generally  areas  of  low  relief  with  surface  soils  of  fine  pacfcec 
sand,  or  pavement,   overlap  with  loose,   fine  sand.     The  vegetation  is 
Hy  a  simole  association  of  creosoteoush  and  bur-sage.     Althougn  P. 
rm  and  P.   alatvrninos   occur  toget.ner  in  some  areas  around  the  fringes 
of  the  former's  range,   the  two  species  are  generally  well   separated. 
?.  mcallii   is   not  an   endangered  species.     However,   the  original 
geooraonic  ranee  of  tMs   librd  has   oeen  diminished,   and  tne  species   is   not 
as   abunoant  in  certain  parts   of  its  range  as   it  once  was.     Such  changes  have 
almost  certainly  been  brought  acout  by  human  activities.     P.  mcan^,   like 
many  otr.er  desert  species,    is   not  in   immeoiate  danger  of  extinction  but 
stanas   in  Jeopardy  oecause  of  continued  alteration  or  destruction  of  its 
habitat.     If  the  development  of  desert  lands  continues   unabated  we  will   be 
faced  with  an  ever   ,xoanc:ng  -ester  of  endangered  soecies   in  southeastern 
California.  .  Jf* 


! 


Incrccuccion 

The  flat-tailed  nometi   "izaro   (Phrynoscma  meallii', '    occurs    in  aesert 
areas   of  southeastern  California,   soutnwestern  Arizona,    ana   adjoining 
portions   of  Sonora  and  Ba0a   California   Norte,   Mexico.      In  1S75   tne  Office 
of   Endangered  Species   of  tne   J.    S.    Fish   and  Wildlife  Service   recommenaec 
that  the  status   of  this    spec-:  es   be  reviewec. 

Assessment  of   the  aiscrioution  ana  aounflance  of  ?.   mealHi,   clarifica- 
tion of  important  cnaracteri sties    of  its   naoitats,    anc  development  of 
souna   conservation  policies    are   important  neecs,    oecause   this   soecies   often 
coexists  with  sources   of  natural    gas ,   oil,    geotnermal    energy   ana  minerals, 
or  occurs   in  areas   of  value   for  agricultural    or   recreational    uses. 

in  1973  we  maae  aetai'iea  appraisals  of  eight  areas   in   Imperial   ana 
Riversiae   Counties,   comoining   careful    searcnes    for   nornec   lizarcs   with 
detailed  analyses   of  soils,    veneration,   anc  ants.     Horned   lizarcs   were 
well    represented  at  only  one   of   these  local  iti  es  — Plot   13   in   tne  Yuna 
3asin  about   25   km  west  of   Calexicc.      Five  of   tne   other  areas    (on   East  Mesa) 
were   either  uninhaoitefl   or  ssarse'Iy   oooulatec   by   nornec   lizarcs.     Two  areas 
:pne   in  western   Imperial    County,    tr.e  otner   in  Riversiae   County)    sustained 
pooulations   of  P.  ncallii,    out  at  aocarencly   lower   aensities    than   that 
observed   in   the  Yuna   3asin.      Furtner  details   regaraing   tnese   plots   were 
aiven   in  an   earlier  report   burner,    Meavca   ana  Hill    1973). 

Tne  abunaance  of  P.  mca^ii,   as   inferred  from  observations  of  lizarcs 
and  counts  of  their  scats,  was   not  correlates  witn  tne  apparent  aoundance 

1      We   follow   the   nomenclature    -eccrnnenaec   oy    Fun*    in    Sis    preparation    for 
che  Catalog  of  Mortn  American  Amonibians   and  Seotiles 


co 


80225 


of  the  harvester  ants   (Pooonomvnnex  cal  ifornicjs,    P.   naanacantha,   Vercmessor 
peraandei)  on  which  the  lizards   feed.     Numbers  of  lizards  ooserved  were 
positively  correlated  with  aggregate  density  and  inversely  correlated 
with  diversity  of  annual   plants,   out  these  two  relationships   reflected  a 
single  fact,   viz.,    the  reduction  of  diversity   in  areas  where  abundance  of 
annuals  was   increased  by  large  numbers   of  one  or  a  few  species.     In  general, 
analyses  of  horned   lizard  abundance  and   habitat  attributes  were  limited  3y 
the  small   number  of  sites   involved  and  the  poor  representation  of  lizards 
at  most  of  the  localities   examined. 

Clearly,    further  pursuit  of  relationships   between  the  abundance  of 
P.  mca 11 i i  and  ecological   attributes   of  occupied  habitats  will   require 
an  analysis   of  more  and   better  pooulated  sites.     The  need   for  this   kind 
of  information  stimulated  a  survey  of  458  sections  within  the  geographical 
range  of  ?.  mca 1 1 i 1    in   California   during   the  spring  of  1979. 

In  the  meantime,  managers   are  regularly  required  to  make  decisions 
regarding  various   types   of  land  use  in  the  desert  areas   of  southeastern 
California— decisions   impinging  on   the   potential   well-being  of  ?.  mcalli-; 
and  other  sensitive  species.     Hence,   we  carried  out  two  sorts   of  field 
experiments   designed  to   test   the  relative  efficacy  of  quick  surveys  of  the 
presence  and  abundance  of  £.   mca 1 1 i  i . 


Procedures 


In   February   1979,    using   L2G3    topograoni  ca :   maps    (7-1/2  minute 
quadrangles),   Mark   Dlnraitt  evaluated   portions   of  imoerial,   Riverside,   anc 
San  Oiego   Counties  within   tne  geographic   range   of  Ph-vncsoma   acaJHij  ■ 
The  extent  of  this   range  was   baseci  on  available  distributional    records 
and   the  maooea   range  as    given   oy  Steooins    (1954,    1966).     Probable 
discontinuities   within  tne  aeograonic   range  were   inferred  from   physi- 
ography,   elevation,   anc  degree  of  agricultural,    uroan  and/or   industrial 

development. 

The  next  steo  was    to  develoo,  on  a   section  by  section  basis,   a 
prioritized   list  of  potential    areas   for  field    insoect'.ons  .     Most   sections 
in  prospective  geotnermal    areas   anc  adjacent   to   existing   and   orcoosed 
gravel    leases   were   included.      Some  areas   were   excluded   oecause  of 
proDlems   of  access,    e.g.,    these   lying  within   the   Chocolate  Mountains 
3ombing  and   Gunnery   Range,   anc   those   in  sane   cune   areas  without  roaos . 
Sections  with   the  Tiignest   priority  (1)   were  those   in   an  area   with  a 
mariced  aggregation  of   oast  records';    priority   Z   indicated  a   section  where 
one  or  two  £.   mcallii    had  been  observed   or   collected   in  tne   oast. 
Priority  2   sections  were  those  of  prooable   interest,   out  -'ram  whicn   no 
horned  lizards   had  been  recoroec.     Sections   assignee  oriority   *  were 
either  questionable  habitat,    not  conveniently  accessible,   or  assignee 
low  priority  to   reduce  the   numoer  of  sections   with   nigner   oriorif.es. 

On  April    18   a   one-day  orientation  was    conducted   in  and   near  il 
Centro.     This  was    attended   by   Iric   Nelson   (3LM),   Mars   Dimmitt   (3LM)  , 
James    Rorabauch   (ELM),    Karla    Kramer   (3LM),   Marx    Roody,   Scott   inman, 


Margaret  Aspiund,  Todd  Esque,  Russell  Duncan,  Philip  Medica  (UCLA) 
and  Frederick.  Turner  (UCLA).  The  morning  was  spent  west  of  Calexico, 
in  the  vicinity  of  Plot  15.  During  this  time  we  observed  and  captured 
three  Phrvnosona  mcall ii  and  identified  and  examined  the  characteristic 
scats  of  this  species.  In  the  afternoon  an  operational  plan  was 
established,  which  depended  on  careful  coordination  by  the  SIM  staff  in 
El  Centro.  James  Rorabaugh  assumed  this  responsibility. 

Each  field  worker  was  given  a  list  of  sections  and  a  small-scale 
map  showing  the  location  of  all  7-1/2  minute  quadrangles  in  the  three 
counties.  Field  workers  inspected  the  USGS  quadrangle  maps  and 
familiarised  themselves  with  the  designations  of  individual  sections 
by  numoer,  township  and  range.  While  the  master  set  of  maps  prepared 
by  Dimmitt  was  maintained  at  all  times  in  El  Centro,  a  duplicate  set 
was  set  up  for  use  by  field  workers.  A  field  worker  could  obtain, 
either  by  mail  or  by  coming  to  El  Centro,  a  quadrangle  map,  or  a  group 
of  maps,  relevant  to  the  area  he  wished  to  work.  These  maps  were 
available  during  the  period  of  field  work,  after  which  they  were 
returned  to  El  Gentro.  Guidance  as  to  available  roads  and  the  quality 
of  roads  was  obtained  from  3LM  personnel  in  El  Csntro. 

The  basic  element  of  field  work  was  the  "section  search."  This 
was  defined  as  a  one-hour  walk  through. the  area  in  question.  During 
this  time  the  field  worker  maintained  records  of  P..  mcallii  observed 
(.including  any  dead  ones),  other  lizards  observed,  numbers  of  horned 
lizard  scats  counted,  and  numbers  of  nests  of  black  (Veromessor 
percandei)  and  reo  harvester  ants  (Peconcmyrmex  cali-ornicus ,  P.. 
magna cantha)  counted.  The  face  of  the  record  card  maintained  is 


illustrated  in   Fig.   1.     On  the  back  of  this   card  the  ooserver  recoroee 
brief  descriptions   of  vegetation,   soil,   weather,   and  made  any  other 
notes  deemed  of  value.     The  observer  also  sketcned  a  small    sauare  on 
the  back  of  the  card  and  indicated  the  approximate  course  of  the  one- 
nour  tour.     Plastic  vials  were  given  to   each  worker,  with  instructions 
to  collect  the  first  two  or  three  norned  lizard  scats  ooserved   in  aacn 
section.     These  vials  were  returned  to  Rorabaugh  and  stored  in  El 
Centro.     We  were  unable  to  distinguish  between  scats  of  _?.  mca 11 i  i 
and  P.   olatvrriinos,   but  most  of  the  field  work  was   conducted  in  areas 
unoccupied  by  ?.   olatvminos .     We  emphasize  that  the  puroose  of  the 
section  searches  was   to  locate  areas  well    inhaoited  by  K  mca 11 i i  . 
Such  brief  searches  cannot  identify  a_n_  such  areas,   nor  do  the  section 
data  rank  individual   sections  reliably.     As  will   be  seen,  however,  the 
procedures   followed  were  certainly  successful    in  discovering   new 
locales  of  interest. 

On  April    20,   Frederick  Turner  and  Maurice  Getty  (SuDerintendent 
of  Anza-aorrego   Desert  State  Pars';  .met  with   park  rangers  at  3or-ego 
Springs.     The  project -was   describee  ana  a  numoer  of  rangers  were 
interested   in  the  work.     Mark   Jorgensen  agreed  to  serve  as   coordinator 
of  searches   in  the  Park.     Section  cares  and  vials  were  left  with 
Jorgensen  to   distribute  among   his   co-workers.     Turner  also  met  with 
Eugene  Stewart   in   Riverside  in  early  April   and   outlined  the   plan  of 
work  in  Riverside  County. 

All    completed  section  cares  were  sent  to  Rorabaugh.     Througnout 
the  course  of  the   field  worn,   Roraoaugr.  maintained  a  master  map   in 
El   Centre,  on  which  progress  was   regularly  recoroee.     This  mao   served 


as  the  basis  for  distributing  effort  over  the  entire  range  of  P. 
meal  "Mi ,  and  as  a  ready  illustration  of  areas,  where  horned  lizards,  or 
large  numbers  of  scats,   had  been  observed.     Field  work  began  April    19 
and  continued  until   the  end  of  July. 

Between  April    24-26,   Nelson  and  Rorabaugh  laid  out  forty  10  x  10  m 
quadrats  in  Sectional 8,  Township  17S,  Range  12E  in  the  Yuha  Basin. 
These  quadrats  were  regularly  disposed  in  four  groups  of  10,  each  group 
occupying  a  quarter-section.     The  ten  quadrats  in  each  quarter-section 
were  arranged  in  two  north-south  lines  of  five,  the  westernmost  line 
258  m  from  the  west  side  of  the  quarter-section  and  the  other  line  258  m 
farther  east.     The  five  quadrats  in  each  line  were  132  m  apart  beginning 
132  Bi  from  the  north  side  of  the  quarter-section.     All    forty  quadrats 
were  delineated  with  stakes  and  string, and  scats  of  _?.  mca 11 i i  were 
counted  in  each  plot. 

Between  May  15  and  17,   Mark  Roddy,   Russell   Duncan,  Todd  Esque, 
Frederick  Turner,   Philip  Medica,  Jim  Rorabaugh  and  Karla  Kramer 
examined  19.  sections   (or  portions  of  sections!  in  the  Mt.  Signal,  Yuha 
Basin,   Holtville  HE,   Glamis,   Painted  Gorge,   Superstition  Mountain  and 
Plaster  City  7-1/2  minute  quadrangles.     These  sections  contained  either 
potential   geothennal   areas   (Mt.  Signal,   Yuha  Basin)  or  sand  and  gravel 
deposits.     Each  section  was  traversed  by  two  people  for  two  hours,  and 
the  same  records  maintained  as   in  the  course  of  a  regular  section  search. 


Results 


Coums   Of  Phrvnosoma   meal r  ii    and  hornea   lizarc  sc3ts    in   455  sections 
in   southeastern   California   during   1379  are  given   in   Apoendix   ";  .     The 
sections   are  grouoed   in   twelve   general   areas.      These  areas   represent 
assemblages  of  7-1/2  (or  15)  minute  quadrangles,   grouoea  on  grounos  or 
geograonic   contiguousness   anc  similarity  of   naoit3ts.     The   quaarangles 
included   in  eacn   grouc  were   as    follows:      1:    Gray's  Well    NE,   Ogilby   '15); 
2:    Glarais   St.   Glamis   3W,    Gray's  Well,   Holtville  E,   Midway  Well,   Midway 
Well   NW;    2:   Acolita,   Amos,    Glamis,   Glamis   NW,   Holtville  NE;    4:    Duraid, 
frink,    rrink   NW ,    Iris;    5:    Catnecral    City,    Desert   Hot  Springs,    Indio, 
La   Quinta,    Lost  Horse  Mountain    (15),    Mortmar,   Myoma,   Oasis,    Palm  Springs, 
Seven   Palms   Valley,    5:   Sorrego   Sink,    Clark   Lake   (15);    7:   Harper's   Well, 
Kane  Spring,    Kane  Soring   NE.    Kane  Soring   NW,   Seventeen   Palms;    ■:   3orrego 
Mountain,   Harper  Canyon,    Shell    Reef:    9:    =laster   City   NW ,   Suoerstition 
Mountain;    10:    Paintec   Gorge,    faster   City;    11:    Carrizc   Mountain,    Coyote 
Wells,    In-Ko-?an   Gorge;    12:    Mount  Signal,    Yuna   3asin.      rigs.    2-6   illustrate 
tne   locations   of   tne   sections    sxanfnea  anc  give  a   general    indication  of 
results   of  ooservations  . 

The  1979   effort   in   12  areas    is   summarizes   in   terms   of  time  of  season 
(Table  1)   and   time  of  cay   (Table  2).      In  Table   1,    "mean   time  of  season" 
for   each  area     was    calcjlatec   by  assigning  a   value  of   1    to    tne   oeriod 


;or 


>•  "i    ?a 


-May   12,    etc.,    and   computing   tne 


April    15-2S,   a   value  of   c   tc   , 

weignted  means.      In  Table   2,    "mean   time  of  day"   was   comoutec  by  assigning 

a   value  of  5   to   the  time   interval   0500-0655,   a   value  of  3  to  the  time 

interval    0700-CS59,    ate,    anc   confuting   tne  weigntec  .Tieans.  Table   2 


gives  observations  of  Phrvnosoma  mcall ii   and  counts  of  scats   of  horned 
lizards  counted  in  12  areas.     Table  4  gives  observations  of  horned 
lizards  and  counts  of  scats  according  to  time  of  season.     Mean  numbers 
of  ?.  mcallii   counted   per  man-hour   in  11   areas   (Area   5  was   omitted)  were 
taken  as  dependent  variables,  and  mean  time  of  season  (Table  1)  and 
mean  time  of  day  (Table  2)   for  each  area  were  taken  as  independent 
variables.     Stepwise  multiple  regression  analysis*  showed  that  the  multiple 
_R  associated  with  time  of  day  was   0.447  (R2  "  0.200),   and  with  both 
independent  variables  was   0.450   (R2  «  0.202).     Neither  of  the   time 
variables,   then,   explained  appreciable  portions  of  the  geographic  variation 
in  counts  of  horned  lizards.     On  the  other  hand,   Table  4  shows   that 
season  does   influence  success   in  counting  P_.  mca  11  i i   and  scats.     The 
regression  analysis   simply  shews   that  this   effect  was   not  a  significant 
factor  in  the  geograpnic  variation  expressed  in  Table  3. 

The  counts  summarized   in  Appendix  1  were  used  to  compute  indexes  of 
the  relative  abundance  of  _?.   mca  11  i i    in  65  townships   (Appendix  2).     The 
indexes  were  computed  by  scoring  one  point  for  each  scat  counted,   50 
points   for  eacn   lizard  observed,    and  dividing  the  total   points    for  a 
townsnip  by  the  numoer  of  sections   examined.     Abundance  indexes   ranged 
from  zero  to  58,   but  few  indexes   exceeded  15.     Results  of  this  procedure 
are  illustrated   in  Fig.   7.     This  maD  shews  at  least  four  areas  where 
the  flat- tailed  horned   lizard   is  well   represented  today:     the  southern 
part  of  East  Mesa,   and  particularly  south  of  Ogilby   in  the  vicinity  of 
Gray's  Well;   the  southeastern  jortion  of  the  Yuha  3asin  and   the  vicinity 
of  Signal   Mountain,   including   Plot   IS  as   described  by  Turner  et  al.   (1573); 


• 


south  of  SuDerstition  Mountain;   ana  nor"  of  Ocotillo  Wells   and  3enson 

Dry  Lake. 

The  abunaance   indexes    in  Aonendix   2  were   regressed  on   rtumoers   of 
sections    examined.     This   analysis    [with  al;    55   townships)   snowed   a   highly 
significant   non-zero  slooe   (F  -   2S.2,   ?>fl1    «  7.0),    indicating   that 
aounaance   indexes   were   not   indeoenoent  of   effort  (i.e..   higher  aounaance 
indexes   tended  to  be  associated  with  larger  numbers   of  sections   examined 
per  township).     This  relationship  was   also   true  wnen   the  townsr.io 
(R8E,   TllS)   with  an   index  of  55  was    eliminated   from  the  analysis.     This 
relationship   implies   that   the  cistrioution  of  ?.   mcalVn   witnin  a   townsnip 
(36  so  ai)    is    not  homogeneous,   anc   that  as   ^ore   extensive  searches   are 
maoe  the   prooabilitv  of  discovering   a    favoraole   site   is    ennancec.      It 
follows,    then,  that  townsnio   aDundance  inaexes    based  on  searches   of  <  a 
sections   are  questionable. 

Table   5  summarizes    counts   of  harvester  ant   nests   and  other   lizards 
in  455   sections   in  12  areas.      Selaticnsni os   between   the  relative  aounaances 
of  ».   -ca::1-    ana  nornea   li -"Sweats    anc   '.)    ant   nests   and   ii)    C.iemidoonor-.-s 
tiaris,    Callisaurus  -Jraconci  ces  ,    :i  cscsaur-js    dorsal  is    and   soecies   of  Uma_  were 
examinea   oy   simole   linear   regression  analyses.      These  analyses   were  oaseo 
on  H    of  the  12  areas   given   in  Table   2   (Area   5  was   not   included).     Table   5 
gives   results   of  these   tests.      Counts   of  l-   ncaiVM    and  horned   lizarc   scats 
were  statistically   uncorrected,    anc   generally   uncorrelated  wi  tn   counts   of 
active   harvester  ant  nests    ano  other   lizards.     The  one   statistically 
significant   correlation  was    oetween   counts   of   nornec   lizarcs   and   counts   of 
nests    of   Vercmessor   cergar.cei  .      This    is    a   -ignly   plausible   association,    but 
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the  picture  is   clouded  by  the   lack  of  correlation  between  lizards  and  their 
scats  and  scats  and  Veromessor  nests.     As   pointed  out  previously,  we 
generally  worked   in  areas   judged  to  be  sparsely  occuDied  or  unoccuoied 
by  p.   olatvrhinos .     However,   there  were  a  number  of  sections   examined 
in  areas  where  both  species  occurred,  and  a   few  sections  may  have  been 
better  habitat  for  P..    olatvrhinos   than   for  P..  rnca  11  i i .     Overlap  in  the 
distributions  of  the  two  species  will   be  discussed  more  fully  later. 
Althougn  the  statistical   correlations  are  insignificant,  P.  mcallii, 
Callisaurus   draconoides   and   Dipsosaur'js   dorsal  is  were  often  observed 

together. 

3ureau  of  Land  Management  oersonnel   are  regularly  required  to  mane 
decisions  as    to  aopropriate  land  use.     7nese  decisions  must  take  into 
account  agricultural   and  mineral    interests   as  well   as  aesthetic  considera- 
tions  relating   to   recreation  and  wildlife  values.     In  Imperial    County,   for 
example,   there  are  proposed  and   existing   leases   for  gas  and  oil    exploration, 
for  development  of  geothermal   resources,   and   for  gathering  sand  and  gravel 
used  in  agricultural   drainage  systems.     Existing   leases   are  periodically 
renewed  unless   problems   associates  with  development  arise.     These  decisions 
are   influenced,    to  some   extent,   by  the  native  plants  and  animals   occupying 
areas   in  question.     Hence,   managers   need   information  as   to  the  distribution 
and  abundance  of  sensitive  saecies.     Procedures   enaoling  quick  assessments 
of  the  status   of  such   species   in   prospective   leases  are  needed. 

We  experimented  with   two  methods   of  making  rapid,   low-cost  evaluations 
of  the  relative  abundance  of  £..   rnca 11 i 1    in   Imperial   County.     One   tecnnique 
relied  solely  on  counts   of  scats    in  a  number  of  10  x  10  m  quadrats.     Table 


11 


--„„  n-F  rmmr   of   scats   in  4C  suc.t   quaarats 
7  shows  the  frtmitncy  distnoutnon  of  count- 

,„  the  Yuha  Basin.     The  n,ean   numoer  of  scats   per  ,u.of«-CM)   was   low. 

„„„=       ThP  <?rats  were   non-rancomiy 
and  the  usual    expectancy  was   to  ooserve  none.     The  scats 

a   in  -he  see-on    wit.i  24  of  the  39  counted  in  tne  soutnwest 
dispersed   in  .he  sec«on,  wi». 

...-.=.-       ;r,r-  wer»  founc  more  often  in 
quarter  ana  9  in  the  northeast  ouar.er.     >ca.S  wer. 

«        on  ^ser-   -avement.     These  sata   suggest  tnat   it  wou.d   be 
sandy  areas   than  on  deser.  -avene.i.. 

.   *„-,   in   ^rouna  25-30  lOC-m2  quadrats   before  tne 
necessary  tc  count  sca.s   in  arouna  m-j  ^ 

,.   -.,0,-T-z-       Se-ause  tnese  counts  were  maoe   in 
estimate  of  the  mean  would  .ann.i-. 

■  •  „__   *„-  3     — s : 1 i -     we  concluded  that 
an  area   known  to  be  favorable  naontat   .or  _•  3S3     ■■-' 

c=u„t1n9  ,«a  <n  ^  ~  «  »  •*«'«  -«"  "  »— «    KaU" 

so  ™ny  qiadrtt!  wuid  nave  a  M  «MlnK. 

Our  otnar  .ppn»eh  «   ■»  «"»*•»  5f  *'  D"iC  !e'-""°"  ""^ 

KCW-  a»,  «.  oe=o»=  «iw  «■  -  ■«"  ;four  ;i"es  '-**  !"ncara 

,ffort;.     »,.  8  gives  auna  of  noroec  1<»«  .-■•«»   «»  <8  ««- 
,.  tap,,.,   CoUntv.     T*e  .1»«IW  ^  *.  T*  ■-*— '    —  ^  "* 
,„-„*  my  to  «!««.     Th.  nonoers  of  norneo  Uur«  =««"«  oer 

nour  CO.'O)  «  a,  a   ,„.l   ..»«.«•  *•  '•"«»«  «<«     '"    '"''  '" 

-  »f  ae-a  -wod'w  nour  C7.4)  -as  a'"  "5".    Th.r.Tor«, 
and   the  numoers  o.   SCT»   -cum-ss. 

,-  was  „— .  *«  *-.  U  »  -face  occupancy  =f  3  sections  -r. 
,«  coun-,  -a  n„„«-.,    a.o  enpt  surface  occupancy  of  3=  «*r  «*- 

,„  tne  lease  area  P.  ruaf«-   !«»!.  Surpau  of  Lane  «.nag».m:  1579,. 

-  ,-«.f----nr   *lt     and   Plaster 
A  emtrutlng  situation  was   <ound  in  CM  ouoers ..  ..or.  .... 

Citv  ouacran.iss.  -nera  an  epoHoecion  hod  oaan  «...  for  a  ne»  sand  an, 

.-   o     ranilwe-  scant   excect   in  the  eastern 
gravel   lease.     Here,   signs   ct  f..  acarmwer- 

-  -        ,„„   :,       s0-una--tly,   '-his   area   aid   not  coincide  with   tnat 
portion  of  section   ...     ■-  -Jn«  —  •- ' 
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proposed   for  sand  and  gravel    pits.      Findings   in  the  Painted  Gorge  quadrangle 
were     less   unequivocal,   but  the  application  for  this  area   (and  for  those 
in  the  Glamis  and  Holtville  NE  quadrangles)  was   approved. 

These   findings,    taken   together  with  other  field  experience,   lead 
us    to   the  following  conclusions.     Attempting  to  determine  the  presence  or 
relative  abundance  of  ?_.  mca  11  i  1   by  seeking  the  lizards   themselves  are  not 
apt  to  be  successful,   unless  a   large-scale  effort  is  mounted.     The 
probability  of  observing  lizards,   even  in  good  areas,   is   low.     In  an  are2 
where  repeated  exoerie.nce   snowed  £..  mca  11  i i    to  be  well   represented   (e.g., 
the  Yuha  3asin)   only  about  one  lizard  was   observed  for  every  ten  nours   of 
field  work  (Tables    3,   3).      It  is   important  that  field  workers   count  scats 
as   well   as   lizards.     Surveys   are  most  effective  in  late  April   or  May  (Table 
4).     We  recommend  the  search   of  a  section  by   two  people  for  two  hours  as 
an   economically  feasible  technique   for  evaluating  areas    for  management 
purposes.     The  larger  the  numcer  of  sections   examined,    the  better  olaced 
the  manager  will   be   to  make  a   good  decision.     Results   of  an   inspection  of 
a   single  section  may  be  difficult  to  evaluate  (Table  3).      Counts  of  scats 
in  areas   near  the  edge  of  the  flat-tailed  lizard's   distribution  may  be 
hard  to  assess   because  of  the  inability  to  distinguish  between  scats  of 
_P.   meal!  ii   and  _?.   alatvrhinos  . 

Although  our  1979  survey  was    far  from  complete,  we  may  draw  a  number 
of  useful   conclusions   as   to   the  oresent  distribution  and  abundance  of 
?.   mca 1111.     While  the  geographic  range  of  the  species   remains  as   broadly 
defined  by  Stebbins    (1954,    1365),   we  can  point  out  some  discontinuities   ana 
develop  newer  ideas   as    to   local    habitat  requirements.     Figure  3  illustrates 


13 


the   present   geograunic   range  of  JP.   ;ncal1  ii    in   California    (the   species   also 
occurs   in  soutnwestern  Arizona   and   portions   of  adjoining  Mexico).      The 
distribution  of  P_.   mca  1 1  i i    axtanas   from  near  tne  confluence  of  the  San 
Gorgonio  and  Whitewater  Rivers    in  Riverside   County,   south  and   east   througn 
the   Coacneila   Valley   into   Imperial    County  along  oot.n   sides   of  the  Saltan 
Sea.      From  the  area   oetween  tne  Sal  ton  Sea   anc   tne  San   Diego   County   line, 
the  range  extends  west  into  tne  3orrego  Valley,   althougn   there  may  be 
important  discontinuities   in  the  badlands   south  of  the  Santa  Rosa  Mountains. 
The  sDecies    is    generally   restricted  to   elevations   oelow   250  m   in   the 
Borrego   Valley,    and   mere  are   small    extensions    into   the   lower   portions   of 
the  Coyote   Zrse'K  watersned,    around   Clarx   jry   Lake  and   soutnwest   along 
San   Felipe  CreeK  where   it  emerges    from   the  VaViecito   Mountains.     _?.   mca  1 1 ':  i 
occurs    east  of  the   northeastern   eage  of  tne   Vallecitos   and   east  and   nortn 
of  the  Fish  Creek  Mountains   at   increasingly   lower   elevations — down   to 
below  sea  level  in  western   imoeria!    County.     The   distribution  of  _=_.   mca  11  i i 
in  southern'San   Diego   County   is    less    clear,    altnougn   there  are   old   recorcs 
from  as   far  west  as    "Vallecito."     This   area   is    near  Highway  SZ,   probably 
in  the  Vallecito  Vall-ey.     This  valley,   anc  tne   Carrito  Valley,   oescencing 
to   the  soutneast,   were   not   exDlored    in   1973.      In   1975,    nowever,   Mar* 
jorgensen   collected  _?.   nca 1 1 i i   at   an   elevation   of  520  m  in   Indian   Gorge, 
west  of   the  Bow  Willow  Ranger  Station.      Tne  soecies   may  occur  to   the 
east  of  Bow  Willow   in   Carrizc  Mash.      If  populations    in   soutneastern  San 
Diego   County  and  soutnwestern   Iraoarial    County   are   continuous,    the  connection 
is    probably  via   this   wasn.     "The  agricultural    portions   of  south-central 
Imoeria!    County  extending   east   from   tne  West  Sice  Main   'Canal,   Westmorlanc, 
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and  the  southern  and  of  the  Sal  ton  Sea  to  the  Highline  Canal;  and  from  as 
far  north  as  SHand  to  the  Mexican  border  are  essentially  uninhabited  by 
P.  ■cilUI.     The  range  extends  eastward  across  East  Mesa  and  the  Algodones 
Dunes,    except  that   the  barren  dunes   themselves   are  not  occupied.     There 
are  a  few  localities   along  the  east  side  Of  the  dunes,  but  the  Chocolate 
Mountains,  Cargo  Mucnacno  Mountains  and  agricultural  areas  near  Yuma 
probably  separate  California  populations   from  those  in  Arizona.     North 
of  Niland  there  may  be  a  narrow  band  of  habitat  between  the  Salton  Sea 
and  the  Chocolate  Mountains  continuous  with  the  southeastern  portion  of  the 

Coachella  Valley. 

Most  of  the  areas   occupied  by  P.  T.callii    lie  at  lower  elevations 
(e.g.,   <250  a  above  sea  level)  and  are  flat  or  with  modest  slopes.     High 
numbers   (>15)   of  scats   were  counted  in  a   few  sections   in  low  hills  where 
windblown  sand  had  settled  on  slopes   (near  Ocotillo  Wells).     P.  mcalTjl 
is   even  known  to  occur  on  the  rocky  lower  slopes  of  Superstition  Mountain, 
coexisting  with  chucxwallas  and  other  saxicolous   species.     The  best 
habitats  for  2..  mcallii   generally  exhibited  surface  soils   of  fine  packed 
sand,  or  pavement,   overlain  intermittently  with  loose,   fine  sand.     The 
idea  that  the  soecies   occurs   "...only  in  areas  of  fine  sand,   sharing  the 
habitat  with  fringe-toea  lizards"   (Stebbins   1966)   needs   to  be  carefully 
qualified.     P.  mcallii   may  occupy  areas   coverec  with  small   pebbles,  or 
areas  with  sand  and  gravel.     Although  P.  mcallii   and  species  of  to  share 
many  habitats,   the  horned  lizards  occur  in  areas   unoccupied  by  Uma.     The 
relative  abundance  of  ?.   ■■ncallii   and  of  horned   lizard  scats   (numbers 
counted  per  man-hour;   were  ^correlated  witn  numbers  of  Uma  counted  oer 
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man-hour.      In   Imperial    County,    the  TOSZ   favoraole  haoita.ts   occur  within 
the  Carri=o-Cajon,   -east  of  =he  Algoccnes    Dunes,    near  Suoerstition 

Mountain),    Vinton-3razito   (East  Mesa,   Yuna   Basin,    Mt.   Signal},   and 
Superstition-Acolita   (East  Mesa,   Superstition  Mountain,   Yuna   Sasin)   soil 
associations.      In   Imoerial    County,   habitats   aoove   the  old  sr.creline  of 
Lake   Canuilla    [40   ft  contour}    are   generally   Dettar   "an   tr.cse   oelow   tne      . 
shoreline,    possibly  because   soils   above  tne  old   shoreline   -.find   to  be 

sandier. 

The  vegetation  in  areas    of  favoraole  ?.  mcallii   habitat   is   usually 
quite  simple,    and  some  habitats   are,   as  Steooins    (19*6)    pointed   out, 
"...extremely  barren  country,   wnere  vegetation   is   soarse   or   lacking." 
The  most  characteristic   perennial    species   are   Larrea   triasntata,   Ajrorcs^ 
dumosa,    anc   occasionally  soecies   of  Atriole*.      Of   tne  naoitats   witn  wnicn 
we  are   familiar,   the  3»OSt  ccmoiex   perennial    vegetation  occurs    in  micro- 
pnyll   woodlands   near  the  Algoaones    Dunes,   or   in  some  areas    east  of   tne  aunes 
where  the  flora   is   enrichec  with  Sonoran   Desert  soecies.     ?.  SSSlHH  is 
known   -o   occur  at  tne   eoges    af   vegetated   sana   aunes,      on   carren   clay 
soils,   ana   in  sparse'saltousn   communities,   out   tnese  recorcs   apoarently 
represent  dispersal    from  more   suitable  naoitats    into  marginal    areas. 

p.   mcallii    apoarently   does    not  occur  in   a   numoer  of   habitats  well 
representee"  within   its   geogrionic  range: 

1.  Rocky  mountainous    areas    (e.g.,   tne  Santa    Rosa   anc   Chocolate 

Mountains ) . 

2.  New  alluvial    areas   with   slooinc   terrain,   usually  within  tnree 
miles   of  mountains.      Here   soils   are   coarse,   containing   relatively 
larger   particles    anc   stones. 
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3.  Salt  flats  and  mud  flats  with  little  or  no  vegetation. 

4.  Major  dune  systems.     The  main  body  of  the  Algodones  Dunes   is 
uninhabited. 

5.  Marshes,   tamarisk-arrowweed  thickets   and  other  areas  of  dense 
vegetation. 

6.  Agricultural  and  other  developed  areas. 

Figure  3  illustrates   the  distribution  of  P.  .tic a  11  i i    in  Imperial   and  San 
Diego  counties,   and  indicates  apparently  optimal   habitats  as  inferred 
from  soil    types,   vegetation  and  distributional   records. 

Although   the  ranges  of  R.  mca  11  i i   and  _?.   olatyrhinos   are  often  shown 
as   roughly  coextensive  in  soutneastern  California   (e.g.,  Stebbins   1966), 
the'  two  species  are  well   separated  in  terms   of  their  particular  habitats. 
In  general,   as   elevation,   rainfall   and  plant  diversity  increase,  £.  mcall ii 
gives  way  to  ?.   olatyrhinos .     Records   of  _?.   olatyrhinos   in  southeastern 
California  are  generally  from  the  bases  of  mountains,  or  in  canyons,   or 
in  rock  washes  on  relatively  young  alluvial   soils.     However,   in  the  ecotones 
between  montane-alluvial   areas  ana  lower  creosotebush  flatlands,   the  two 
species  often  coexist.     3oth  species   occuDy  dry  washes  and  may  penetrate 
into  habitat  typically  occupied  by  the  other.     Stebbins  (in  litt.) 
describes  observing  both  species  within  150  m  of  each  other  in  the  Coachella 
Valley.     3oth  species  have  been  recorded  from  Yuha  Well,   Font's   Point, 
and   in  the  vicinity  of  Coyote  Wells.     Thomas  Sinclair  has   found  both 
species   almost  side  by  sice  in  the  area  bordering  the  west  side  of  Clark 
Dry  Lake. 


17 


Discussion 

The   procedures   adootec   in   1979  were  successful    in   identifying  a   numoer 
of   favorable  areas   for  ».   mcsTHJ    in   Imoeriai    anc  San   Diego   Counties. 
The  most  remarkable  of  these   is    thai   lying   nortn  of  Hignway  73   in   the 
vicinity  of  Ocotillo  Wells   anc  3enson   Dry   Lake   ("Ocotillo   Dry   Laxej. 
On  two  occasions,    three  P.  meal  Hi  wars  observed  in  one  section  in  this 
area   (Fig.    5).     On   May   2,    Mar*   Jorgensen   found  three  °.   mcallii    imoaiec 
on  creosoteousn  by   shrikes   ana  on  May   9.    Robert  3erry  counted   tnree  nornea 
lizarcs.      It  is    interesting  -.3   note   that   tr.is   area  was   one   favored  by 
Klauoer,   wno   collected  over   -0   soec.mens   cf  «.   S«ilii  — m   '"Sanson's    Dry 
Lake"   (Reeve   1952).      It   seems    likely   thai   Klauber   used   this    name   in  a 
general    sense,   and  that  '.'.ares  were  collected  from  surrounding  areas 
rather  than  on  the  lake  oed.      The  -egion  Is  dissected  by   extensive  washes- 
particularly  San   Felipe   CreeK  and   Palo   Verde  Wasn-and  almost  all   of  it 
lies   between   50  and   100  si  aoove  sea   level.     The  vegetation   includes 
creosotabush.   our-sage,    incigc  ousn,   salthusn  ana  ocotillo,   ana  tne  lower 
portions   of  the  landscape  are  expos td  ts  flooding   following  heavy  rains. 
,Mucn  of  this   area   is  "eraoracea  oy  the  Occtillo  Wells   State  Vehicular 
Recreational   Area,    a   1,600-ha    (i.OCC-ac;    area   administerea   oy  the  Anza- 
Eorrego   Desert  Stats   Par*.      In  addition   to   tne   ncrnec   lizarcs    recorded   in 
the  course  of  section  searcr.es.   State  Pars  rangers    regularly  encountered 
P.   mcailii    along,   or   in,    tne  r-oaas  while  on   oatrols. 

While  the  Ocotillo  Wells    area    clearly   emergec   as    the   oest  of   those 
we   examinee,   we  also   found   evicence  of   favorable   naoitats    rcr   P.   aca  i 1 : i 
in  several    otner   places,      ^rvnesema   recall-    is    not  an   enaangerec   soecies 
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It   is  difficult  to  find,   but  this  has  apparently  always   been  true 
(Klauber  1939,  Norris  1949).     Of  greater  importance  is  the  fact  that, 
whereas  £.  mcallii   still    exists  comfortably  in  portions     of  its  geographic 
range,   it  is  disappearing   in  others.     For  example,  areas   developed  for 
agriculture  or  housing  in  Riverside  County  and  in  the  south-central   portion 
of  Imperial  County  are  no  longer  inhabited  by  _P.  mca  11  i i .     There  are  also 
areas  along  the  edge  of  the  Salton  Sea,   now  being  developed  for  housing, 
where  this  species   probably  occurred.     In  the  early  1960's  P.  mcallii  was 
yery  abundant  along  the  11 -km  stretch  of  Highway  78  just  west  of  the 
Algodones  Dunes,  but  it  is  relatively  rare  in  this  area  today. 

It  will  never  be  possible  to  prove  the  causes  of  these  changes,  but 
we  believe  it  prudent  to  assume  that  human  activities  are  in  some  way 
implicated.     It  is  certainly  obvious   that  clearing  land  for  housing 
tracts  or   agriculture    and  heavy  and  continued  use  of  areas  by  vehicles 
create  uninhabitable  conditions   for  many  types  of  desert  wildlife. 
Continued  expansion  of  human  activities  in  deserts  will   result  in 
unavoidable  destruction  or  cfegradation  of  natural    habitats,  although  a 
recognition  of  this  danger  can  lead  to  some  mitigation  of  adverse 
impacts.     Society  faces  important  choices  in  coming  years,  choices  which 
can  affect  the  quality  of  our  deserts  for  many  decades.     If  land 
development  continues   unabated  we  will   be  faced  with  an  ever  expanding 
roster  of  endangered  soecies   in  the  deserts  of  southeastern  California. 
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Table   I.     Distribution  of   19/9  effort   In  458  sections   according   to  area  and   time  of  year. 


General   area 

Man-hours 

Apr   15- 
20 
(1) 

Apr  29- 

May   12 

(2) 

May   13- 
26 
(3) 

May   27- 

. J  une  9 

(4) 

June  1 
23 
(5) 

1     (hj  1 1  hy 

31 

21) 

9 

- 

- 

- 

2     southern  East 

100 

G 

60 

0 

3 

6 

Mesa 

3     noil  hern  f:ast 

311 

2 

I) 

3 

1 

10 

Mesa 

4     Dunn  id 

03 

* 

35 

4 

- 

4 

6     Rivers  Ide  County 

02 

* 

- 

3 

0 

15 

6     Hoi  reyo   Sink, 
Clark  Lake 

7 

1 

- 

4 

2 

- 

7     Kane   Spring 

43 

- 

19 

14 

10 

- 

0     Borrego  Mountain 

35 

2 

6 

26 

I 

" 

9     Superstition 
Mountain 

36 

3 

2 

4 

25 

2 

10     Plaster  City 

24 

3 

16 

5 

- 

~ 

11      Coyote  Hells 

17 

- 

14 

3 

- 

~ 

12     Yuha  Basin 

42 

22 

4 

5 

11 

y 


(6) 

2 
10 


16 


Mean   lime 
of  season 


1  .61 
2.67 

4.13 

2.37 

5.05 

3.00 

2.79 
2.74 

3.60 


2 

00 

2 

18 

2 

12 

22 


Table  2.     Distribution  of  1979  effort  according   to  area  and   time  of  day. 
Areas  are  as   in  Table  1. 


Area 

Hours 

Mean  time 

0500- 

0700- 

0900- 

1100- 

1300- 

1500- 

1700- 

of  day 

0659 

0859 

1059 

1259 

1459 

1659 

1359 

1 

1 

4 

15 

7 

3 

- 

1 

10.7 

2 

10 

22 

24 

14 

4 

3 

18 

11.3 

3 

10 

13 

9 

5 

- 

- 

- 

8.5 

4 

- 

5 

13 

10 

5 

- 

9 

12.3 

5 

2 

15 

17 

7 

- 

1 

- 

9.5 

6 

- 

- 

4 

<     2 

- 

1 

- 

11.4 

7 

5 

13 

5 

1 

- 

12 

5 

n.a 

8 

- 

5 

10 

3 

n 

3 

3 

12.3 

9 

- 

3 

2 

13 

1 

14 

14.2 

10 

- 

1 

3 

3 

2 

5 

5 

13.4 

n 

1 

3 

3        . 

5 

■> 

1 

1 

11.5 

12 

2 

6"  • 

16 

5 

2 

2 

3 

11.7 

23 


Table   3.     Observations   of  norma   lizards    (Phrvnosoma  mcsT-ii)   and 

counts  of  horned  lizard  scats   in  12  areas   in  southeastern 
California  during   1379.     Areas   are  as   in  Table   1. 


Area 

Liza  res 
observed      \ 

Scats 
counted 

Lizards 
per   hour 

Scats   per 
hour 

1 

4 

90 

0.13 

2.9 

2 

6 

515 

0.05 

5.2 

3 

0 

54 

0.00 

1.4 

4 

2 

84 

0.C5 

2.0 

5 

1 

96 

0.02 

2.3 

5 

0 

23 

0.00 

3.1 

7 

4 

109 

0.09 

2.5 

8 

141 

463 

0.40 

13.2 

0 

4 

249 

0.11 

5.9 

10 

• 

1 

4  9 

0.04 

2.0 

n 

0 

55- 

0.00 

3.3 

12 

4     • 

394 

CIO 

9.4 

includina  three  aead 


24 


Table  4.  Observations  of  horned  lizards  (Phrynosoma  mca  1 "!  i  i )  and  counts 
of  horned  lizard  scats  during  1979. 


Dates 

Man-hours 
\ 

Lizards 
observed 

Scats 
counted 

Lizards 
per  hour 

Scats  per 
hour 

Apr  15-28 

58 

8 

305 

0.14 

5.3 

Apr  29-May  12 

181 

15 

755 

0.08 

4.2 

May  13-26 

79 

12 

588 

0.15 

7.4 

May  27-Jun  9 

51 

3 

304 

0.05 

5.0 

June  10-23 

45 

2 

103 

0.04 

2.4 

June  24- 

34 

0 

131 

0.00 

3.9 

.       „i  n,ards  observed  in  456  sections   in  1979. 
rs  of  harvester  ant  nests  and  lizards  onserv 


Table  5.     Mimibc 

Areas  are  as    In  Table   1 


Area 

I 

2 

3 

■1 

5 

6 

7 

a 

9 

10 

11 

12 


5 


.,- 

'(• 

01 

o 

o 

c 

m 

i  • 

D 

IO 

i 

(II 

01 

■z 

Cl 

rv| 


t> 


V 
O 
■/>  'I 
|l   ■, 
1/1  ' 

ai  ki 


Totals 


120 
201 
264 
86 
129 
20 
1112 
126 
111 
9 II 
91 
1'32 

1906 


S3 

m 

c 


|j  <il 
c  ■<- 
rd  U 
<U 
I.  O 
01     l/l 

t» 
l/l  It 

QJ 

>   .- 

J-  r- 
nj  cO 
X  ■ — 


1*7 

155 
366 
273 

9/ 

5 

70 
20 
2  2 
27 
16 
2 'J 

1517 


ffl 

X) 

■  I- 

i/i 

o 

*"" 

I 

c 

r" 

o 

u 

i/i 

IU 

«■• 

u 

a 

ft 

a 

1            O 

257 
719 
620 
359 
226 
25 
252 
116 
106 
125 
107 
11)1 

3123 


110 

71 

31 

10 
0 

10 
9 

20 

2 

11 

31 

12 


295 

04 

111 

111  I 

9 

10 

62 

254 
4  J 
51 
41) 

131 


a. 
cx 


230 

177 

22 

51 
119 

30 
211 
96 
6) 

16 
10 

67 


270 

II 7 
13 
22 
65 
0 
0 
11 
30 
0 
0 
II 


3 

16 

14 

36 
7 
0 
3 
2 
1 
3 
0 
5 


r. 
ai 
N 


0 

0 

2 

0 

0 

0 

0 

0 

0 

1 

2 
1 


353        1219        910        517        90 


9 
16 

1 
II 

0 

1 

0 
12 
0 
6 
0 
0 

59 


0 
0 
0 
1 

7 
0 
0 
0 

0 
0 

1 

I 

13 


to 

LTI 


I 


26 


Table  5.     Results  of  regression  analyses  of  counts  of  horned  lizards 
(Phrvnosoma  jncaJLLD   and  horned  lizard  scats  on  counts  of 
harvester  ant  nests  and  other  lizards.     Value  of  F^g  was 

5.0  for  all    tests. 


Dependent  variable 

(numbers  counted 

per  man-hour) 


Horned  lizards 


Independent  variable 
(numbers  counted  per 
man-hour) 


np^ts  of  Veromessor 

0.70 

-0.36 

0.24 
-0.02 

0.58 

0.34 

0.13 

-0.05 

8.4* 

oercandei 

np^ti   of  Poaonomvrmex 

1.3 

californicus  ana  _P. 

macnacantna 

all  harvester  ant  nests 
Cnemidoohorus   tiqris 

0.5 
0.0 

Callisaurus   draconoides 
Diososaurus   dorsal  is 

4.5 
1.2 

Una  spp. 

0.2 
0.0 

Horned  lizard  scats 


nests  of  Veromessor 
percandei 

nests  of  Pooonomyrmex  sop. 

all   harvester  ant  nests 
Cnemidophor'JS   tigris 
Callisaurus   draconoides 
Dipsosaurus  dorsal  is 
Uma  sop. 


0.56 


4.2 


•0.53 

3.4 

0.02 

0.0 

-0.23 

0.5 

0.32 

1.0 

0.10 

0.1 

-0.16 

0.2 

D   =  <0.05 


27 


Table  7.  Counts  of  scats  in  XQ   100-nf  quadrats  in  the  Yuna 
Basin  in  April  1575. 


Number  of  scats 
counted 


0 
1 
2 
3 
A 
12 


Numoer  of 
auaarats 


27 
3 

A 
1 
1 


28 


Table  3.  Counts  of  horned  lizards  (Phrvnosoma  mcallit)  and  horned  lizard  scats 
in  lease  areas  in  Imoerial  County.  Each  section  was  searched  for  two 
hours  by  two  people. 


Lease  type 
(and  number) 

Quadrangle 

Sec 

t1  ons 

Lizards 

Scats 

examined 

observed 

counted 

Yuha   Geothermal    Lease 

Kt.   Signal 

1ZE 

US 

n 

2 

125 

Area 

12 
13 
14 

15 
21 

0 
0 
1 
0 
0 

13 
15 
17 

30 
19 

13E 

17S 

19 

0 

13 

Yuha  3asin 

HE 

165 

27 
28 
33 
34 

0 
0 

0 

1 

1 
5 
24     ' 

5 

• 

HE 

17S 

19 

1 

80 

Sand  and  gravel   lease 

SuDerstition 

HE 

15S 

12 

0 

2 

(CA-060-MP9-5,9,ll,29,33) 

Mounxain 

12E 

15S 

7 

0 

0 

Plaster  C5 

ty 

HE 

155 

13 

1 

27 

Sand  and  gravel   lease 

Painted  Gorge 

10E 

155 

12 

1 

9 

(CA-060-FP9-5) 

Sand  and  gravel   lease 

Glamis 

18E 

14S 

2 

0 

0 

(CA-060-MP9-17) 

Sand  and   aravel    lease 

Holtville 

NE 

16E 

13S 

27 

0 

21 

(CA-060-MP9-13,K) 

16E 

14S 

23 

0 

0 

- 

, 

i 

* 

■ 
i 

1 

- 

i 

• 

29 

Apoendix  1 

Counts  of 
sect 

hornea  lizaras  (Phpynesoma  wall  111  ana  norne 

a  "iczarc 

scats  in 

460 

ions  in  southeastern  California  auring  1979. 

Area 

Date    Quadrangle      Range   Towrtsnio 

Section 

Lizaras 

Scats 

code 

T_ 

May  3   Gray's  We":  ME    20      16 

19 

0 

21 

4 

32 

0 

5 

3 

3                 21.     15 

36 

0 

4 

19 

0 

? 

20 

0 

0 

2 

1 

20 

30 

0 

0 

9 
0 

,,— X 

3 

31 

0 

2 

1  ■'■'■■■ 

3 

w 

2 

32 

a 

3 

Jun  25   Ogilby          19      ld 

22 

0 

0 

25 

28 

0 

0 

Aor  23  ■                20      1S 

16 

0 
0 

0 
0 

28 

~* 

0 

28 

d^ 

27 

25 

0 

0 

27 

0 

i 

23 

23 

0 

0 

28 

34 

0 

0 

27 

it; 

0 

0 

27 

27 

36 

0 

0 

IS                         1S 

2 
3 

0 

0 

0 
2 

19 

10 

1 

2 

27 

1 1 

0 

2 

19 
19- 

12 

0 

0 

13 

0 

S 

• 

1 

19 

• 

30 


Appendix  1  (cont.) 


Area     Date    Quaciranale      Ranae   ;ownship   Section   Lizards   Scats 
code  (E)     (S) 


Apr  19  Ogilby 
27 
27 

26 
26 

4 


20 


16 


14 


May 
Jun  12 
May 

Jun 


Glamis  SE 


18 


2 

1 

1 

Jun  23 

28 

28 

May   2 

2 

2 

2 

2 

2 

Jul   12 

12 

Jun    1 

Jul   12 

Apr   26  Glamis  SW 

25 
Jun   12 

12 
Jul    6 

5 


19 


17 


15 


16 


15 


16 


15 


Glamis  SW 


17 


15 


15 

1 

15 

22 

0 

3 

23 

1 

0 

24 

1 

3 

16 

0 

0 

21 

0 

1 

22 

0 

0 

26 

0 

4 

26 

0 

1 

3 

0 

8 

10 

0 

3 

15 

0 

1 

13 

0 

0 

19 

0 

0 

20 

0 

I 

28 

1 

0 

32 

0 

2 

33 

0 

0 

6 

0 

9 

7 

0 

23 

9 

0 

5 

18 

0 

3 

17 

0 

13 

20 

0 

2 

21 

0 

5 

22 

0 

2 

24 

0 

9 

25 

0 

4 

31 


Apoendix  1   (cont. ) 


Area 

Date     Quadrangle 

Ranae 

Townsnio 
(S) 

Section 

L;.Z3ras 

Scats 

coae 



2 

Jun  13   Glamisn  SU 

17 

15 

33 

34 

0 
1 

13 

q 

13 

36 

0 

i 

Jul   6 

16 

? 

0 

-   - 

11 

4 

0 

10 

May  14 

5 

0 

5 

14 

7 

0 

0 

14 

3 

0 

2 

14 

- 1 

0 

3 

Jul  11 

.14 

0 

4 

n 

n 

15  ■ 

0 

w 

May  14 

15 

0 

n 

14 

17 

0 

14 

■18 

0 

0 

14 

13 

15 

18 

0 

i 
i 

Jul  o 

20 

0 

0 

Jun  12 

0 

0 

16 

5 

Jul  3 

3 

0 

2 

3 

17 

•J 

0 

3 

» 

, 

•>i 

0 

32 

.    *   «.*.  ^ 

19 

is 

_- 

May  1    Gray  s  wei 1 

22 

0 

= 

24 

* 

0 

3 

25 

n 

■  V 

14 

3 

25 

0 

32 

\ 

27 

3 

_  i 

* 

34 

0 

\c 

17 

2 

0 

Q- 

4 

May  3    Gray's  Well 

20 

16 

25 
30 

0 
0 

9 

10 

31 

31 

0 

14 

31  .' 

J 

« 

U 

.0 


32 

Appendix 

1  (cont.) 

Area 

Date 

Quadrangle      Range 

Township 

Section 

Lizards 

Scats 

code 

(E) 

(S) 

2 

'2   Gray's  well      21 

16 

28 

0 

0 

2 

33 

0 

3 

Apr 

26   Holtville  East    17 

15 

13 

0 

0 

26 

19 

0 

7 

May 

4   Midway  Well      17 

16 

25 

0 

0 

5 

34 

0 

0 

4 

36 

0 

15 

Apr 

30                 18 

16 

22 

0 

10 

30 

23 

0 

12 

29 

24 

0 

15 

29 

25 

0 

25 

3 

26 

0 

3 

30 

27 

0 

i 

30 

34 

0 

5 

25 

35 

0 

e 
-j 

29 

36 

0 

3 

May 

5 

17 

5 

0 

0 

Apr 

29   Midway  Well      19 

16 

19 

0 

1 

29 

20 

0 

2 

29  .. 

21 

0 

i 
i 

29 

23 

0 

•j 

29 

29 

1 

A 

29 

30 

1 

7 

29 

31 

0 

0 

30 

32 

0 

3 

30 

33 

0 

12 

May 

6   Midway  Well  flW    17 

16 

1 

0 

0 

6 

12 

0 

0 

5 

21 

0 

0 

4 

22 

0 

0 

4 

23 

1 

— 

! 

J 


J  J 


ADOendix 

1  ( cont . } 

Area 

Date 

Quadrangle 

Range 

Townsnic 

Section 

l-.zaras 

.Scats 

coae 

U) 

U) 



™*^™^™^— " * 

?4 

0 

.0 

Z 

May 

5 

4 

17 

16 

25 

0 

V 

6 

\ 

17 

2 

0 

0 

-i 

0 

0 

6 

6 

4 

0  . 

0 

6 

9 

0 

0 

5 

10 

0 

0 

6 

11 

0 

0 

5 

18 

15 

21 

0 

15 

6 

28 

90 

0 
0 

0 
0 

. 

5 

— ' 

5 

30 

0 

I 

7 

.32 

0 

0 

32 

0 

3 

5 

3 

jun 

6 

Acolita 

17 

13 

21 

0 

0 

22 

Amos 

15 

12 

24 

u 

0 

21 

15 

12 

20 

0 

5 

21 

28 

3 

2 

22 

31 
35 

0 

0 

0 
0 

21 

-"! 

i 

0 

0 

18 

--* 

3 

0 

0 

22 

1  c 

0 

0 

20 

«  -■ 

20 

15 

0 

/ 

22 

22 

0 

2 

18 

•  "J 

34 

0 

5 

25 

SI  amis 

-,  4 

i 

0 

0 

May 

21 

- 

2S 

0 

4 

4 

33 

0 

0 

Jun 

25 

-  c 

14 

18 

0 

1 

34 

Appendi-x 

1  (cont.) 

Area 

Date 

Quadrangle 

Ranae 

Township 

Section 

Lizards 

Scats 

Code 

(E) 

(S) 

3 

ADr 

25  Glamis  NW 

17 

13 

33 

0 

0 

25 

14 

2 

0 

0 

Jul 

13 

13 

0 

0 

13 

14 

0 

0 

13 

15 

0 

1 

14 

20 

0 

0 

- 

14 

30 

0 

2 

15 

35 

0 

6 

15 

15 

1 

0 

1 

15 

2 

0 

0 

Jun 

20  Holtville  ME 

15 

13 

26 

0 

4 

18 

36 

0 

3 

18 

14 

1 

0 

3 

May 

1 

2 

0 

1 

1 

11 

0 

0 

26 

12 

0 

| 

1 

13 

0 

5 

1 

. 

24 

0 

0 

1 

25 

0 

0 

1 

36 

0 

0 

26 

17 

13 

31 

0 

0 

26 

14 

6 

0 

1 

i 

9  Dunrrid 

11 

3 

3 

0 

0 

9 

9 

0 

0 

3 

•11 

0 

0 

8 

12 

0 

1 

8 

13 

0 

0 

3 

14 

0 

0 

9 

17 

0 

11 

9 

18 

0 

1 
1 

35 


Appendix  1   (cont. ) 


Area 
Code 

Date 

Quadrangle 

Ranae 
(I) 

Towns RiD 

Section 

Lizarcs 

Scats 

4 

9 

9 

20 
21 

0 

G 

2 
1 

8 

. 

■ 

23 

0 

12 

8 

24 

0 

'-  - 

8 

?4 

0   . 

4 

8 

25 

- 

8 

May  8 

Durmid 

11 

8 

25 

0 

6 

10 

2S 

0 

i 

10 

34 

0 

0 

10 

9 

2  . 

0 

3 

10 

3 
4 

0 

0 

2 

0 

10 

10 

12 

0 

'■ 

10 

13 

n 

0 

10 

14 

0 

0 

11 

12 

9 

6 

— 

0 

12 

11 

/ 

u 

11 

18 

I 

1 

Ml 

11 

Frintc 

*12 

9 

4 

0 

u 

11 

3 

- 

12 

22 

0 

0 

12 

22 

0 

0 

13 

13 

a 

29 

0 

0 

13 

20 

0 

0 

12 

Frink 

m 

12 

3 

21 

0 

0 

12 

25 

0 

0 

12 

27 

■J 

0 

12 

28 

0 

o 

2 
5 

12 

""**" 

12 

t   -i 

o 

34 

0 

0 

0 
0 

11 


36 


Appendi-x  1  (cont.) 


Area 
Code 

Date 

Quadrangle      Range 
(E) 

Township 
(S) 

Section 

Lizards 

Scats 

4 

May 

13  Frink  NW         13 

9 

18 

0 

0 

Jun 

13  I 

ris            15 

11 

14 

0 

3 

13 

\ 

15 

0 

0 

13 

20 

0 

0 

13 

21 

0 

0 

3 

5 

Jun 

18  Cathedral  City     5 

4 

6 

0 

18 

8 
9 

0 
0 

4 

10 

May 

26 

10 

0 

6 

Jun 

18 

14 

0 

15 

May 

26 

26 

22 
25 

0 
0 

5 
2 

Jun 

19 

18 

6 

4 

6 
7 

0 
0 

0 
2 

19 

19 

30 

0 

0 

19 

31 

0 

0 
0 

Jul 

0 

■Desert  Hot  Springs  4 

3 

9 

0 

Jun 

22 

• » 

19 

1 

3 

22  " 

20 

0 

5 

22 

21 

0 

3 

22 

22 

0 

<J 

21 

27 

0 

i 

Jul 

7 

Indio           8 

5 

20 

0 

0 

1  A 

La  Quinxa         6 

5 

14 

0 

4 

14 

15 

0 

3 

14 

7 

2 

19 

0 

4 

6 

8 

0 

0 

Jur 

i  21 

ju" 

7 

Lost  Horse  Mountain  3 

4 

31 

0 

0 

7 

32 

0 

0 

7 

5 

— 

0 

0 

6 

Mortmar          10 

7 

34 

0 

0 

i 
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ApDendix  I  (cont. ) 


Area 

Coae 

Oats 

Quacrangle 

Ranae 

Townsmp 
(S) 

Sect" on 

Lirarcs 

Scats 

5 

May  31 

Myoma 

6 

4 

22 

0 

0 

31 

24 

0 

0 

25 

0 

0 

Gun  1 

I 

N 

26 

0 

2 

1 

7 

4 

31 

0 

0 

May  31 

6 

4 

35 

0 

2 

31 

36 

0 

5 

Gun  1 

7 

5 

5 

0 

0 

Gui  6 

Oasis 

8 

3 

22 

0 

0 

6 

25 

0 

''- 

6 

9 

3 

IS 

0 

6 

Gun  21 

Palm  Springs 

A 

3 

35 

0 

1 

21 

36 

0 

2 

Gul   3 

Seven  Palms 
Valley 

= 

i 
^ 

15 

0 

? 

3 

16 

0 

1 

3 

6 

3 

19 

0 

0 

5 

May  13 

Borrego  Sink 

7 

H 

19 

0 

0 

29 

0 

0 

12 

. 

15 

. 

31 

0 

0 

ADr  20 

ClarK  Lake 

5 

10 

14 

0 

2 

Gun  3 

7 

10 

19 

0 

0 

3 

20 

0 

0 

30 

0 

1 9 

May  17 

7 

i 

3 

Haroer's  Wei" 

10 

12 

2  9 

21 

0 
0 

1 

3 

22 

0 

1 

» 

30 

0 

9 

ADr  30 

31 

0 

■J 

1 A 

v-a  ma  n  nr-i  nr 

1 1 

12 

19 

0 

0 

Gun  4  •  Kane  Spring 


Code 
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Appendix  1  (cont.) 


Area     Date    Quadrangle     Range    Township   Section   Lizards   Scats 


(E)      (S) 


Jun  2   Kane  Soring     11 
3 
5 

3 
3 
3 
May   5   Kane  Spring  NW    9 
6 

10  10 

10 
23 
23 
24 
23 
9 
9 
5 
6 
9 
7 
8 
22 
8 
7 
9 
6 
5 
22   Kane  Spring  .ME   1: 
22 


12 

20 

0 

0 

21 

0 

0 

26 

0 

0 

27 

0 

1 

28 

0 

0 

29 

0 

0 

30 

0 

0 

12 

12 

0 

0 

13 

0 

7 

11 

3 

0 

0 

4 

0 

0 

7 

0 

13 

9 

0 

5 

10 

0 

4 

15 

0 

5 

23 

0 

0 

26 

0 

0 

12 

7 

1 

13 

8 

0 

0 

9 

0 

0 

10 

0 

1 

11 

0 

0 

13 

1 

1 

14 

0 

0 

15 

0 

0 

16 

0 

0 

17 

0 

0 

18 

1 

5 

12 

6 

1 

0 

13 
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Appendix  1   (cont.) 


Area 
Coae 

Date    Quadrangle     Sance 

TownsniP 
(S) 

Section 

Lizaras 

Scats 

7 

May  22  Kane  Spring  ME 

12 

17 

0 

13 

22 

18 

0 

0 

18  Seventeen  P'aims   5 

9 

27 

0 

0 

34 

0 

1 

13 

35 

o  • 

0 

18 

17 

10 

2 

0 

0 

11 

0 

0 

17 

8 

15  3orrsgo  Mountain 

11 

33 

0 

c 

Q 

12 

.3 

0 

3 

9 

2 

2 

4  ■ 

0 

0 

1 i 

0 

0 

ii 

9 

0 

8 

9 

*" 

9 
20  Borrego  Mountain  3 

ADr  29 

1W 

0 

20 

11 

15 

16 

0 

1 

29 

18 
13 

20 

0 

22 

21 

i 

3 

19 

?? 

Q 

-tCN 

JSO 

May  20 

27 

0 

50 

20 

23" 

0 

- 

13 

29 

0 

0 

Apr  22 

n 

32 

1 

** 

May  12 

13 

33 

0 

2 

34 

4 

;3 

20 

. 

21 

12 

3 

1 

- 

*_ 

0 

0 

21 

9 

0 

0 

21 

16 

0 

0 

21  Harper  Canyon 

-*  — 

0 

0 

21- 

21 

3 

3 

20 

20 

Z2 

0 

3 
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Appendix  1  (cont. ) 


Area 
Code 

Date 

Quadrangle 

Ranae 
(E) 

Township 
(S) 

Secti  on 

Lizards 

Scats 

8 

May  20 
20 

Shell  Reef 

3 

11 

27 

28 

0 

0 

1 

0 

19 

Shell  Reef 

11 

23 

0 

57 

19 

24 

.  0 

19 

19 

25 

3 

55 

20 

26 

1 

39 

20 

35 

2 

14 

20 

36 

1 

33 

16 

9 

12 

14 

0 

0 

17 
17 

15 
16 

0 
0 

1 
0 

9 

May  8 
22 
22 
22 

3 

Plaster  City 

m    io 

14 

4 

9 

15 
23 
26 

1 
0 
0 
0 

0 

0 

1 

3 
4 

9 

Jun  7 
7 

* 
• 

35 
36 

1 

0 

3 
0 

5 
6 

Superstition 
Mountain 

ii 

14 

11 
12 

0 
0 

0 
1 

7 

13 

0 

13 

9 

17 

0 

20 

9 

20 

0 

4 

3 

21 

0 

2 

S 

22 

0 

21 

Apr  23 

23 

Jun   8 

3 

23 
24 
25 
27 

0 

1 

0 
0 

16 

9 
2 
2 

3 

28 

0 

1 

ADDend'vx 

1  (cont. ) 

Area 
Code 

Date 

Quadrangle 

Ranae 
IE) 

TownshiD 
(S) 

Secti  on 

Lizards 

Scats 

9 

Jun 

5  Superstir 

on 

1  1 

m  J. 

u 

29 

0 

0 

* 

g 

□  Mountain 

32 

\ 

33 

0 

17 

8 

34 

0 

20' 

8 

« 

0  ' 

1 

8 
10 

15 

1 

0 

0 

0 
0 

ADr 

23 

19 

14 

0 

17 

Jun 

7 

7 

6 

7 

7 

7 
9 
9 

■9 

5 

7 

3 
17 
18 
19 
20 
30 

0 
1 

0 

0 

0 

0 

0 

0 
n 

2 

27 
2 

7 

i 

* 

3 
12 

0 

*9 

1  c 

6 

^ 

™ 

10 

'" 

1 

10 

May 

19  Paintec 
19 

19 
19 
19 

Gorge 

.10 

i  5 

15 

22 
23 
25 
26 

97 

u 
0 
0 

0 
0 

W 

0 
0 
0 
5 
0 

19 

n6 

« 

0 

2 

ADr 

30 

30 

2 

12 

0 
0 

0 

12 

Ma) 

4 
i 

4 

i  - 
14 
16 

0 
0 
0 

10 
7 
C 

Aor 
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Appendix 

1  (cont.) 

Area 
Code 

Date 

Quadrangle      Range 
(E) 

TownshiD 
(S) 

Section 

Lizards 

Scats 

10 

Apr 

30 

Paintsd  Gorge    10 

16 

21 

0 

2 

May 

5 

11 

16 

19 

0 

1 

Apr 

19 

Plaster  City    11 

15 

32 

0 

0 

May 

4 

16 

7 

0 

0 

3 

9 

0 

2 

3 

10 

0 

1 

3 

11 

0 

0 

2 

12 

0 

0 

3 

14 

0 

1 

3 

15 

0 

2 

Jun 

5 

20 

0 

3 

Apr 

19 

23 

0 

0 

il 

May 

9 

Carrizo  Mountain  9 

16   ■ 

14 

0 

21 

9 

20 

0 

0 

9 

21 

0 

0 

' 

9 

23 

0 

3 

9 

24 

0 

25 

9 

•. 

28 

0 

3 

2 

■Cayota  wells     9 

16 

25 

0 

0 

3 

36 

0 

0 

3 

9.5 

16.5 

1 

0 

0 

2 

10 

16 

29 

0 

0 

2 

30 

0 

1 

2 

31 

0 

0 

2 

32 

0 

0 

3 

16.5 

6 

0 

0 

14 

Intco-Pah  Gorge    9 

16 

33 

0 

2 

14 

34 

0 

5 

16 

35 

0 

5 

12 

31 

Mt  Signal       12 

16 

33 

0 

3 

31 

16.5 

2 

0 

2 
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ApDendix  1    (cont. ; 


Area 

Date 

Quaarangle 

Ranae 

Townsnic 

Seciicn 

Lizards 

Scais 

Code 

(E) 

(S) 

12 

May 

21 

Mt  Signal 

12 

16.5 

.3 

1 

2 

31 

\ 

4 

0 

13 

Jun 

i 

17 

1 

0 

IS 

5 

3 

0 

12 

1 

~**10 

0 

54 

1 

11 

1 

22 

ADr 

19 
19 

19 
18 

20 
19 

19 
19 

12 
12 
14 
15 
21 
22 
23 
24 

0 

* 

0 
0 
0 
0 

0 
0 

0 

IS 

0 

24 

21 

3 

i 

May 

15 

13 

17 

18 

0 

5 

7 

Yuha  32Sin 

-  t 

16.5 

3 

0 

2 

/ 

4 

0 

« 

• 

5 

0 

0 

7 

• 

5 

0 

I 

31 

17 

11 

3 

0 

31 

12 

0 

2 

Apr 

25 
?' 

26 
27 

14 

1  C 

15 

0 
g 

0 
0 

q 
a. 

3 

5 

May 

31 
31 

-  — 
20 

0 
0 

0 

3 

ADr 

27 
2? 

21 
22 

0 
0 

0 

14 

3E 

25 

?  j 

w  w 

oc 

2i 

0 

7 
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Appendix  1  (cont.) 

Area 

Date 

Quadrangle 

Ranee   Township 
(E)     (S) 

Section 

Lizards 

Scats 

Code 

12 

May 

23 

Yuna  3asin 

12      16 

31 

32 

0 
0 

a2 

7 

23 
23 
23 

16.5 
17 

6 
4 

0 
0 
0 

10 

13 
2 

27 

S 

0 

3 

27 

17 

0 

2 

Apr 

20 

25 

20 

13 

20 

1 

0 

/ 

4 

Appendix   2 

Counts  of  phrynosoma   mcailii    and  horned   1iz2rs  scats  -in  55  townsnips   in  California 

in  1970. 


Range   (E)         Townsnip  (S) 


Sections 

examinee 


Number  oi 
lizarcs 
counted 


Numoer  of  scats 
counted 


Abundance 
index 


4 

3 

5 

-> 

^ 

4 

5 

3 

6 

4 

5 

5 

5 

10 

7 

4 

7 

5 

7 

5 

7 

10 

7 

n 

7 

12 

8 

i 

3 

-> 

3 

3 

8 

n 

3 

12 

a 

3 

9 

a 

9 

10 

9 

9 

15 

10 

— 
/ 

10 

n 

10 

12 

10 

14 

10 

15 

10 

16 

2 

0 

7 

0 

1 

0 

10 

0 

2 

0 

1 

0 

1 

0 

2 

0 

1 

0 

3 

0 

4 

0 

3 

0 

2 

0 

2 

0 

? 

0 

19 

12 

a 

1 

1 

0 

3 

0 

/ 

0 

5 

a 

12 

0 

■j 

0 

3 

c 

15 

3 

T 

2 

5 

1 

12 

0 

19 

3 

45 

0 

11 

7 

2 


0 
21 

0 
3 


457 
2 

5 
i 

0 

8 

64 

0 
27 
47 
25 

5 
34 


8.6 

1.5 
6.4 

0 
1.1 
3.5 

2.0 

0 

2.0 

0 
7.0 

0 
1.0 

0 

0 

0.5 

58.3 

5.8 

6.0 
0.3 

0 
1.5 
5.2 

0 

3.4 

12.3 

17. S 

9.3 

2.3 
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Appendix  2  (cont.) 


Range  (E)         Township  (S) 


Sections 
examined 


Number  of 
lizards 
counted 


Number  of  scats 
counted 


Abundance 
Index 


11 
11 

n 
n 
n 
n 
n 

12 
12 
12 
12 
12 
12 


13 
13 

15 
15 

16 
16 
16 

17 
17 
17 
17 
17 

18 
18 
18 
18 
18 

19 
19 
19 

20 
20 

21 


8 

9 
12 
14 
15 
16 
17 

8 
9 
14 
15 
15 
17 


17 

11 

12 

12 
13 

14 

13 

14 
15 
16 
17 

13 

14 
15 
16 
17 

14 
15 
16 

15 
16 

16 


16 

5 
12 
17 

3 
14 
12 

6 
8 
9 
1 
7 
18 

3 
1 

4 
1 

4 
7 


3 

8 

13 
21 

6 

1 
3 
7 
21 
1 

3 

5 

20 

9 

17 


1 
0 
1 
1 

0 
0 
0 

0 

1 
1 

0 

1 

3 


0 
0 

0 
0 

0 

0 

0 

0 

0 

1 
1 

0 

0 
0 
0 
0 
0 

0 

1 

3 

0 

4 


50 
5 

27 

144 

0 

14 
88 

8 
17 
78 

2 

84 
212 


0 

5 

3 
0 

7 

16 
11 

0 

10 
69 
60 

0 

5 
1 
7 
113 
0 

3 

3 

228 

2 
105 

19 


5.3 

1.0 

6.4 

11.4 

0 

1.0 
7.3 

1.2 

3.4 

14.2 

2.0 

19.1 

20.1 


0 
6.0 

0.3 
0 

1.3 
2.3 

1.4 

0 

1.3 
9.2 
5.2 

0 

5.0 
0.3 
1.0 
5.3 
0 

1.0 

8.3 

18.9 

0.2 
17.9 

2.1 
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Legends   for   Figures 

1.  Face  of  form  used   in  regular   1-nour  section  searches. 

2.  Results  of  section  searches    in  southeastern   ImDerial    County,    California. 
Observations  of  Phrvnoscma  mcall  ii   are  indicated  oy  blactc  dots.       Lignt 
stippling:    no   hornea   lizarc  scats;    diagonal    lines:    1-14  norned   lizard 
scats;    crcss-natc.ned:    15*  scats. 

3.  Results  of  section  searcnes   in  southern  Riverside  County  and  nortn- 
central    Imperial    County,    California.     Section  coaes   as   in   Fig.   2. 

4.  Results   of  section  searcnes    in  Riverside   County,    California.     Section 
codes   as    in   Fig.    2. 

5.  Results   of  section   searcnes   in   nortneastern  San  Di eoo   County   and 
northwestern   Imperial    County,    California.     Section  coaes   as    in   Fig.   2. 

6.  Results   of  section  searcnes   in  southwestern   Imoeriai    County,    California. 
Section  codes   as    in   Fig.    2. 

7.  Relative  abunaance  of  s'nrvnoscma   mcailii    in   55   townsnips    in   southeastern 
California. 

8.  Present  geographic  distribution  of   Phrvnoscma  mcallii    in   California 
(within  dashed   lines).      Dots   may   indicate  general    locales   and  there 

is   no  one-to-one  corresoondence  between  cots   and  numDers    of  individuals 
collected  or  observed.     Some  old   recoras    from  south-central    Imperial 
County  nave  been  omittac. 

9.  Distribution  of  Phrvnoscma   mca'lii    in  San  Diego  anc   Imperial    Counties, 
California.     Stippled  areas  are  optimal    habitats. 
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